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Abstract of JP 2001275659 (A) 

PROBLEM TO BE SOLVED: To provide a method 
for cell cultivation, a ceil cultivation device and a 
recording medium recording a ceil cultivation 
program, which are easily applicable to culture 
operations whWe keeping conditions suitable for cell 
cultivation. SOLUTION: This cell cultivation device 
1 1 comprises first and second cultivation units 12a 
and 12b, a cell feeding unit 14 connected to the 
cultivation units through liquid pipes 13, a liquid 
feeding unit 15 and a waste liquid tank 16, a gas- 
exchanging unit 18 connected to the cultivation units 
through gas pipes 17 and a control unit CCD 
(charge coupled device) cameras are set in each 
cultivation unit, and image data of cells adhered to 
the bottom of a first cultivation space 46a or a 
second cultivation space 46b are thereby outputted 
to the control unit The control unit calculates an 
adhered cell concentration based on the image data, 
determines timings for performing culture medium 
replacement and subculture operation and outputs 
execution-instructing signals to each part of the cell 
cultivation device 1 1 for execution. 
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ifeS Ufc^. If^Jtii^ 6 1 . flJII^J ^ 6 2 . 30 

mm»±m^y'!^ e 3 . ;!f;^ft^^9 1 (7);^i?;ifxxi?i^ 

*:tfxS.t>'7kSr3te*L. ^— zR— Kl 0 3;6>6,C PUfc 
[0 0 4 61 iffaa*^f-^tCj;9. CPUfiST, 0 7 

{c^§tL6;^x5/:^s 1 (lilTv s 1 t(D;^t5«t-f-5„ 
iS«iSgl l#gpollj{^«^a^SrfT5<. 1-^i*>*>. C 

PU{±ffi^<t^#6 4, f*?a#6 6. ;&';^T^7-rf-'9 40 
3, ;tf;5;tiS/K>'7°9 6 S.t)«i#J4^1:-lr 6 5 a©* 
m^:tyK-t^tth\C^ ^im^=>-=-yV\2 
CCD;f7;<^2 2. fm7° l^— b 2 6 ^.t^fip^^gg 1 0 

[0 0 4 71 ^1J§«3.=^5/ h 1 2?in(DmM 

ilgl 0 7;i^^^l jt#ffi4 1 a^BSJ^L. CCD;<;;>{7 

2 2 1 4 6a rtWi^^^rlij^ LT^rO^t 

^^-^^^ 1 0 4{ri3*Lmi-o cpuaiBflai#«ig 

Sl l#g|5(DKi<'^#^x-^tr^--^ 1 0 4(^ilffi±}:: 
ftT^-t^o ^tOt#, CPUtti#tSa*-fe>'f-6 5 a;iii 50 



7^#tl)$iir5o 

[0 0 4 81 C P U(±^ 5 St/^ 6 fl;ft/Vlx7'" 9 

5,97 iC^mit^^mt) L. m 2 ^f*:#t^Et 9 4 

b . B 1 ;5f:^#^*&iai= 3 4a. ^1 ;(f ;^#ffli3t 3 5 a 

stKS 1 ^^^mmaw 9 8a ^iia^Hi:. l 

#:x^5, M 2 a©igi|#^3 lrt'--t#^|t^itS, C 
CPU{±;*fXT-:h7-l'-r9 3/5^ibA;^/$tt^i^fe 
5>5j-tffx-^ (cS-^'v ^-C;^f ;^§t|^^ 9 1 s.t/*0?l^ 9 2 

mim'^^TLtctz:b-X:\ CPUfl^-^? 1 0 4{c|)i{f 

mmy"-^ t LxcDmm^Tit^^m:bLx^~^' i o 
[0 0 4 91 cpu«s 2ic^3v^Taila(7)^ta^ 

5^5 S^JfJE-fSo CCOit, CPUfiBlv ^3&t>' 
M 4 5 4 , 7 3, S2\Z^m\e^^mtsL. 

^ia#t|0Et 5 2 . mitm^u'^ 7 2 1 

law 3 2 a IrSa 1 i tc, ^4 «t^|/^V^:/ 8 2 

4-Pfl^§-ii:5<, ^LT. CPU(lSirie#l|&;^-i' -75^5 3 

rwtaiBMsi^^^ 1 M 2 a 

^Fb14 6 ai^(c:#|ij$i±-5.o 
[0 0 5 01 ilJiP^S 1 0 1 ft S 3 }C*3V^Tg|5:^)• 

lttCCD*^7 2 2(CTli^$^Lfc^ltf«M4 1 a 

^^a^B 1 0 5 {cil (9 ^v^T. roBi^^sg 

gl 0 5ttmiaHftx-^cDi|#mtt!ilMa*lToXf|5:5)- 

mMf-'$'^m^^^ . CPU{c:tti;^1-So Mv^T, c 

P U f± S 4 *D V ^ T BfriaSl5:J}-MJ|cx - ^ t x - 7 r 

/H 0 2{aSjt$tfrV^5«^-«i5!'->-r-:?fc^Bg-^ 

1-5, -^tL-C. CPUttS 5^^:#3V^-Cm^l2lFP^^•M^x- 
-ifeL/£V^»-^}c^±B^iIfiS 3«MS5r^?)SL. -ifct 
U{ipffBgf55>M^X-^IC«'5v^-CMlJt«^ra4 6 a 

[0 0 5 1 1 <!}:{c:, C PU(iS 7^C*5V^■C, Mi^Wm 

(B«iHi»:ffiis*) (ti?j[i*xttis*pfii-a-) 

^LT. CICOS 7{C^3V^TWIBii^B^^Xttti 
C P Ufi S 8 (DViM^n^Xm&^f^W 



(8) 



13 

ijm-^i'^Wr^iS.^^X'h^tzm-kliat. C P Utt S 9 (c: 

[0 0 5 21 Z (D S 9 . CPUtt*-f> 



mM4 7cD#t±t^^ 



3 a trtfWttiEWS 1 i:Sr»ii*-ar^o *{-s CPU 

|Hlli)gfi2 5(D|1I»)»2 5 a ^^o< "9 tift^itSo 
^©tt. US t;^$;Jx5J; 51-^ fa#4:^T-v'2 3tt 

[Hltij1*2 5 aCO±»{Cf^iio-CBlT^»|i]t!l$*t''<C/i^e>it« 

3 1 ^mm&^. W. 1 Mf*#aEW 3 3 a tC J: 

i^r^l 4 6a l^<7)|^j§% 4 7 

i^#:#wffiW3 3 acD3feo^e>a^m-t-o -tux. n 

1 JS^^FbI 4 6a ^ >'UA 4 3 (Diffifdgl 

[0 0 5 3] gfiE?^#:#l±}xKi^7°8 3 (c:^i-5SE»{t# 
1)^:^y\.fzhZ.hX. CPU!lM4fl;t(!/-</W-:^8 2 4-P3 
^S-frSo ScV^•C. CPU{±lHl»JigE2 5C)|e]»j1*2 5 
a ^Ti)§-ti:-C{S#;=^x— i?2 3 ^7K¥^^{-M-fo <^ 
IC, CPU tt^ 1 &(D^"M 3 aiJ/^^V7~" 5 4, 73 
{t^^^f}\^. B 2 iiftl&ffit 6 7 b. ?g^#t|^iaW 
7 2 ;5.t>*M 1 ^Sfls:#tiP&SaW 3 2a %^iiii$-a:5o $ ?J 
tc, C vmnt.'^mkif-V-f 7 4 ^.ffilfi $-1i:-Cii[]Mi#±l!l 
iJ'Vi? 6 5t^<D^JP?aJ#ii4 7^^1j#f|^M4 6 al^ic 



^jhLfct CPUtt^i j§lU«^3a;i!j/</w:/5 

4. 7 3SrM^$-&5o 

[0 0 5 41 CPUttS 1 0<0^a;a*fToTBIfS 

Bfw#mbfc^, lasiCTj^^nss 1 i~s 1 4<^Ma 

^tf9o dCOS 1 1~S 1 4tt±I2S 3~S 6 i:P«l® 
®a-eS)?>o ^LT. S15}c:*3V^-C. CPUttmilBS 
1 4 (C*3V ^-C R AMiCfeli $ Mz.^WMM^^1fif— 9 

■7r-r/n 0 2{cas^i$^^fc^^^it (is#ffi) *si-e*> 
#tt£4±-cfe'5#^i-tts 1 7i^^a^tf 9o ''^iJx ftir 



[0 0 5 51 s 1 eicjai/^T. c p u fipiE s i 4 xtB 

%^h.fz^mmim.mi.nmm%'m^^^m^^x . Bf^ 

mW^W, 1 4 6a rt(7D^*<jte#14lBja^Sf^'^ l 



10 



20 



30 



40 
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f::t(0-efe?.„ CPUltmBS 1 4XmM^titz 

i>hm&i^^^t.x(Dm7&mm^VrW-ir^o tvx. c 

M\ctm^^^ tt-hi^. mmmm^m^n-^xfi-ib^ 

[0 0 5 6 1 tt. CPUfiS 1 8(r*5V^-CmiISia 

S»*fi-efeofc»-^(cfi. cpufts 1 9<D^m^n 

<ixm&^w^mLitm^s i i(D^mi:m'OT&to m 

ic^mmMm^Mim'^A&^±.xh^fzm^iat. c p 

UttS 2 OiC*DV^T±taS 9 i IWIIttCitii^i^jftf'^^tf 
{1. ^ 1 4 6a COJ#tlfi 4 7 »cS-5 < SfrtStf 

[0 0 5 7] s 1 5 [cm^^xmwmmm^tm^ 

m.&^^xh-otzW^'kKii. CPUtts 1 7t;i*5V^T, m 

tE^im^^=-'y V 1 2 aX(i^21tl|3-=?' M 2 b 

BitM-efes (mffi^ 1 mm=^~'y h 1 2 

SrtTV\ (m&02i#«^=5' M 2 b;0^ 

s 1 9<z)^a^tf 9o 

[0 0 5 81 ::<DS 2 2{;i*3V^-C. CPU{i^-^10 
HB**tt=^— K 1 0 Sd^PjCPUiciMUfihfl-f- 

p uttSfrtef*jJ:m-^^5A^ $ti.fc#^fctt±-c©^asr 
[0 0 5 9] mflBS 2 1 icid\^^xmi-tm^^if^ 

TB11:S*^Fb14 6 al^/!)^e^tSil!4 7 Sr«^^l±l-r^-a' 

^ P^iei. m 1 ?^fr#l±iiaW 3 3a ^|g#:#{±iifit 8 1 

mi«»^(S34 6 aF^Oj^i#«fe4 7 
^^fSiJ'^'^ 1 6-^t#fcti$-ti:/£^5^lHltl)^2 5 a Sr± 
t!j$-t-5„ l^j$«!j4 7 0#ttJ^>i^Ttfci:C6T\ ^4 
ftSj/^/u-^^s 2 SrH^LWt. v?2 3 ^;k¥ 

4)tffif-M-|-„ CPUttMl~M3ilt)j^</U'y'^5 
4 , 7 0. 7 3 (C^#{t#^t±i;^ SiJ^l^iiai' 6 9 



50 



a 



$«iat 7 1 . 
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#t^saw 3 2a ^mm^^it'^. mi^m^^^^yy 74^ 

mm ^-trmmm^ >^ 62 iHommmmM^m 1 is* 
^PnT 4 6 a ^ it s o :i<Dtt. mmmfi^mmM 

*©*ffliaiWiS"J Sr#t;^ L t d 5 1:\ C P U (i^ 1 &t]< 
10 0 6 0] 5Sfe{C, CPUfiCCD:*^ V2 2;5^6,iif{t 

nfc) n#,#;-t?timff*it^ij^m lis^sr^i 4 6a p^\cwi^ 
§-^5„ -r^fct^fes cpufi^-f. ^i~^3a»i/vw 

-f5A, 7 0, 7 3(C^#II-i-^m;^L. «gtf*±^jia 

^ 6 9 b . li{-tit«iEt 7 1 . rjS{*#t|&iaW 7 2 

1 ?S#:«^ia«= 3 2a ^ilii ^ ir, C P U(4 

«#:#tlt*°>-7°7 4 Sr,iIt!l$-1tTPJgfff.Ih^J:?>'i^ 6 3 

0f^B#rBiii-s$-fr)t#. cpu{±^ij5.0ii3a;i!i^vu' 

:7- 5 4 , 7 3 \cmm\t^^\i\ti L. ^ 2 ±f tl!3#t|MfiW 6 
7 b , |g<*tt«&iBt 7 2 ^^tJ<^ 1 fS#:#^^iBt 3 2 a ^ 
iia^-irSo ^V^t, CPU(4?S#:#t^jK>'7°7 4SrI? 

$-i±-TAa?aig-ti^' 6 5 p%mim.A 7 SrH 1 Jt^gg 



10 



20 



^4 6 al^(Ci^9)iA.tr«!l^lS^MS-r5„ 
[0 0 6 1] ^{C, CPUI±^4S;»i/Vl/>^8 2(C^# 

ft ^^J±l^ m 1 RXIW, 2 »#ttiiEt 3 3a, 33 

1 ^*^Ph1 4 5a F^tOiBlS^^ift^^ 2 46b 

8 4 (^giij/i^ffJh Ltz.tZ^X\ C P U{±0 4 a;S!i^</p 

[0 0 6 2] fti^tC, CPU(4^2i#*:x::is, h 1 2 b 

<Z)CCD*^7 2 2. h 2 6Rt/ffi8^^gl 

0 7 (DnM^-t^ir^ bth\^, ® i y M 2 

aCDCCD;?;^ 7 2 2ii>h<DKtl'^M2^^=^=-y V 1 

2 b (OCCD:^;^ 7 2 2;^^e>(^A;'j{c^'9#x.-5o §fe 
{c:, c p u fin 5 S.t>'^ 6 ^M-^^f^^-f 9 5, 9 7 

ft -^SrttJ:^ ^ 2 5/ M 2 b 3 1 40 

±IB» 1 5' M 2 a f*JffT*PtlTV^:fe^aai 1^ 

1tco®a^^2i##^=5/ h 1 2 b-eniT-rSo 

[0 0 6 3] J'ifc, -(0^2jt#:3-:^y h 1 2h\Z.^\,^ 
XS9RV^S2 0<Dmm^^mYf^non\^\t. CPU 

f44-r. ^4ailj/<;^:7"8 2(c§]#ff^lrtb:/3L. I|2 

at^i^#wiat3 3 b tmmmm'fB, i it^iia^iirfc 

?^f*#tti;j^Vy8 3 *i|i»$i±TB2tg«SrBl4 6 
bF*il<7)j^tgifi4 l^mM^y^ 1 e-^tg^tJb^-t-Ti^S 
fc, {a^7.x-~:^2 3^iS#|-$-ti-'5o -^tLT, 021#« 50 
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^TiiA 6 brtcoj^itli4 7;6S#;±i$;^^fct CP 

u \±w, 4 ffl;»^</w7^ 8 2^mm^^^tt%> k^i^m:^ x 

-V? 2 3 ^;fc¥t»j|i}rM-ro mc^ C P Ufi* 1 RXI^ 

3 «Si/^/u-7~ 5 4 , 7 3}::^#m-^^tti;^L. ®2J#it!i 
m'^MM 6 7b. ?Sf*#^l&EW 7 2 RUm 2 fgf*#t|&Bfl 

1=3 2 b ^iia^^ir^c^. mw^^^sy^i A^mWi^ 

^xm^m^^ ^-i? 6 5 rtco;!jn?a^ii4 7 2 

rfll4 6 brttC#^^$-a:5„ ^(Z>^, ^l&t/^3«ft/< 
/I^^5 4, 7 3^^!p$-&6o 

[0 0 6 4] =e§oT, '0^1^Sgff^ffi<^tf*ggl 1 

ti. CCDj(;^9 2 2}c:j;i9jt#^^3 1(*3(D|HSS<0H 
^T'-^^SiJpgBl 0 1 {CA:^L. -^(T^Wtx-^tc 
«o"v^T fflpgg 1 0 1 J; L. 

fes mmmmi 0 i^immmff^'iikm^jEmic^mLx 
[0 0 6 5] md^^iitcm*'mfim&<Dmm-^ 

ms.W^W-(o^-{ ^y^tt^k'^^i^^z.tt^h. 

<(Dm^'^^fj:'mm&iM^^^i,zt^-ix^^o^. m 

v^T. m^^^^i¥ino^4 ^yyti^^^ti^zt 
^^h. mMA 7 (Dm^^ki&^^'t^r), a'*w^£«Jt 

m:tfmtit^LXs mm^mA-r?>-^m\t^mi^<i&m 

im 2 mmmm) z <Dmm<Dm 2 mmmm^±mm 1 m 

[0 0 6 6] m9Rumi 0 (a) icm-r^oic^ m2 

MMwm<D'mm§m'&W: 1 1 « 1 oco±f 2/ m 2 

^ffixTV^S. ^«J#*^=^S' h 1 2^^11^1-5 

pffis 1 at±, m^^^s ncMLxmm'^mic^^ 

ti. im^^3 iimaxn^m^ri^xoictj:ox\>^ 

5o mo (b) {c^i-j;5fc, mmamsi 

fPiCtt, '^^i£iigR3 1 b;6^aS~l2g^#4)tie:^K§ttTV^ 
[0067] 010 (a) (C^i-J; 5 fc, m^m^S 1 
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V^5o wCDEHsWl 1 lit. ig*^S&3 KDWfiP^ffilJ 

®Sr!l!i*HS-t"5/tfe(7)-^5/ h 1 1 1 a ^lix.T*5'9 . 
^^hmi"ik—M(Oi-y hill a T?BfrtEi^:^l-fiiJffi*J¥iE 

:i {31 <t "9 . Stew ill <^0f^&Kt-Jt«#^ 3 

IHISW 1 1 1 y M 2 <D t > v^gil 2 4 fiiKc 

tSJ: 5i-^<eo-cv^^o *f-. Hio (b) (c^-Ti^ 
i-x Jt*W^3 lrt^cffi^$i^fclEll5Wl 1 l<^it*{c: 

[00 6 8] 010 (a) \Z.7p^iv^X.0iC. ^PffiS 

1 a(D±rRu&.:^mmat, ri^m^<hmtfif\^<i^m 
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. m 1 mimmm's 33a. 

3 tS#:#!±iEl= 3 3c. 04 

111 (DrnwijitUfom 

«3 



(c^ 1 mi^m^m's 32a 

^2?S{*:#^ii^iat3 2 b. 

3 tsf$#^^iai= 3 2 c . i 
mi^mi^B'w 3 2 d 

[0 0 6 9] Ell 0 (b) CcD;^ 
3 ICDHiettl 1 1 %Sl'?lltp4 0(D|^ftiJffi(c«, T:6^ 

f5]KNpW-^rsn-iit-^iitllJin.4 1 a. 02^iiM4 1 

b. ^31^*114 1 cRnM4m^E.4 1 d^m^^iv 
TV^Sc Mta^ 1 &t^0 2 Jt«M 4 1 a, 4 1 b 

^i%±w.f^immMmtmcmm^^Lx\,^?). -tit. 

031f*lL4 1 c iiMEU 2 t^^JE 4 1 h(DB2m^^ 
^4 6 b<fcl9tJi:V^ll3i$l|^^4 6 c^WT^ilSW 
igJS4 4 c^<ix.-CV^5o l|4Jt«m4 1 dfiMIBMS 
j$«jnL4 1 c con 3 m-ft^fS 4 6 c j;?) t>lSv^n4jt« 
SPrg4 6 d^*-r2)||4^tl|lB4 4 d^«X.-CV^-5„ 



[0 0 7 0] H 9 (c:^^WtC*i-<t 9 {C. ^ 1 ■ 

5 4 tmrn^fitzimm^m'^ 7 2 ofiiij^tt 

/</w:/l 1 3 i^Si^^tb-CV^Sc 

/vw^' 1 1 3 tt. H 1 mi^-7^&&^ 1 1 4 ^tK: 



71 

2?t{* 



10 



20 



30 



Wi 1 4 cofMfiH 8 aib/Vi^:/ 1 1 6 ^:^M$nTV^ 

5o cco^smij/VV'y^'l 1 6 ttME^ 1 ?M*fJ^I&lflt 

3 2 a 2 <g#:#t*&iaW 3 2 b tS^$nTI/^5o 

ttz. mmm2 ?«{*^iBiB^ 1 1 5 <Dmmtf^ 9 

/u:/'l 1 7 i:^ic$3^•tv^5o (50^ 9 SKj/^/i-t^' 1 i 

7 (iBiflB^ 3 jK^^fti^&iai' 3 2c RX/m 4 ^i*:#tiPtiat 

3 2 ditiiM^nxv^So 

[00 7 1] iti*»Uiiat 8 1 itmm^y^ i e 

aijflli o«lli/</w:/i 2 1 i:^^$*L-Ci/^-5o 

1 0 Wttl/^/V-T' 1 2 1 tt^ 1 mPf^Shm^ 12 2.02 50 



$tl.Tv^6o Bfite0 1 mimmm'^ 1 2 2 tt^ 1 1 «» 

/<;U'/l 2 5 i:Si^$tt-CV^5o CK^Hl 1 
12 5 (liuia® 1 ?W*#tBifll= 3 3a S:t)«0 2 
ia«=3 3 b tS^^tlTV^-So -^fc, 0 1 S#:#!iiiaW 
3 3a n^'P^am 1 »#t!i:^>':/l 2 6 iSS^tt 
tt. 02?M*:#[±lEt3 3 b(75Jiif(c:ttM*|lS3#ftWHg 
/£02»#»12K>-7°1 2 7;4^^}te>tt-Ci/^5o 

[0 0 7 2] BfrtB0 2 fM*#«]ia«= 1 2 3 tt0 1 2«ft 
^<;uy"l 2 8 i:g||^$^l-CV^5„ ^O^l 2S»i/-</p:/ 
1 2 8 ttME^ 3 ?K^#l±li3t 3 3 cS.a«04^fr#ttl 
ia^3 3 d i:g^li$^-CV^6„ ctT.6>m3iM**tHEW 

3 3 c S-O^H 4 iKft:»mia« 3 3 d cOj^^'iCd-^tt-e 

tu. v^-f^^^^^;^|6l^^l!J^li':cm3«#tiJ7K>7"l 2 

9^0?n4lEaBS#tl]*V7°l 3 0^5|a^te>i^TV^?)o ^ 
b Bifta^ 3 ^iijc^iJiBt 12 4 fl^fti§*B#{C|Pilia 

mmmi-^^&^i^^^i-^tz>^<^m&n^^y^ 1 3 1 

[0 0 7 3] ^:^^m=^~ y h 1 8 ^«^i-SiPS^9 

2(iB(rfB;y"^#^l&ifiW3 4 <^SIt$^^-CV^5o 
#t^iBf=3 4©^4'{c:(±Bfiia^f;^IIS*V7°9 6^-^K:(t 

mmmtmmxhio 

[0 0 7 41 01 ltC^1-<fc9S-, f^2m:mMM<DCP 

uttiHiteWii 1 iKmMt^^mtjL. m^L^i^-^mm 
fcic. ^oiHife#i 1 i^m^cmmm^s 1^90° 0 

mm^'r~-i^2 3±.\cmm.ir?>o cpu{±0 7fl;tij/vw 
y'l 1 3(r^#ff-i-^tfci;^L. 7 2 1 . 0 

1 fSf^^j-iaaatf 1 1 4 x(±0 2 tsf^^j'-iaiaw 1 1 5 1 * 

aca^-frSo CPU{ll|8^*i/Vu:/i 1 6}c^#{t^ 
€.-|±l::'3 b. 01 ?Sf*^>Saia* 1 1 4 t . 01 ?g{*#tl&ifl 
t3 2 a Xf±0 2 |g#:fftl&ifi«= 3 2 b t ^il)i$-t±^o 
CPU«09«ib^^/U'/l 1 7iC^mW^-%:tiit}L'. 0 

2 ?Sf$:53-ffiiflW list. 03 ?M*#l&ia§ 3 2 c Xtt 

0 4 ?^ft:#^^ia«= 3 2 d i^jgii$-frS. 
[00 7 5] C PU(i:0 1 omW5^<f^:f 121 {c^^ffi 

■f-^|±i;^L. 0 1 -M*^i]iaW 1 2 2S:t)5?^l^#Mia«= 
8 1.02 ?Sft:#IijiaW 123 RX^mi^WtHm^ 8 1 . 

0 1 ?gf2^ss)iHff 12 2 s.t/0 3 mPf^mmw 124. 
x(i0 3 mi^mms.'^ 124 s.tj«0 2 tm^mm 1 2 

3 Sri^a^-frSo C PUii0 1 1 MWi^^^i^y" 1 2 5 tew 

mm^-^mtii.. 0 1 »»i±iiat 3 3 a rxj^w, 1 mi^ 
^Sjiat 122. xitm 2 mimta&'w 33b rum 1 

rW^lbiaW 122 Srjta$-&5o 

[0 0 7 6] C P Utt0 1 m^W'Wl-^yy 126 {CiZi!) 

{f-^^tti:^ bT0 1 i^h^Pbi 4 6a fyomw- {mmM4 
ixamfmrnm) ^m^mLxmm^y^ 1 exnm 
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19 



20 



H^^^>-^ 1 3 1 {C^fb^-iirSo C PUtti 
i^Mi^'V^ 1 6Xf±»flfS^:/:^' 1 3 1 {c^W^-^S 
[0 0 7 7] C P U(±^ 1 2 SK/^/U:/ 1 2 8 icmWim 

^■^tii:fi ms mmmi's s 3 c ru^ 2 mimm 
lawi 2 3. x(i^4jg#:#wias=3 3 dRx^f^2mi^ 
^mmwi 2 s^mm^^^. cpuitM3mmmwit-° 10 
1 2 9 icmmis^^mt) ^ 3 4 e c 

iiic, mmf^^y^ 1 3 ifHnmmmmm^^^mm 

SW4 6 crttC^ft^-t-^o CPU{i|S4^Jia#Klxif>' 

7° 1 3 0 i^iiiitiff L, ^ 4 t&^^rsT 4 6 d rt© 

mmm^:^^ 1 3 irt©iiiiiaii^?g^M4jtiis 

F^4 6 drt{C^i(j$-fr5„ 20 

[0 0 7 81 z(Dm2 mmmm(Dmm'^m 1 0 1 f±, ± 

K«^(i:*jpx.r. ifefiT'U'- h 2 6 . fig^gg 10 7. 

^ 3 «tll/<yu>^ 7 3 . 04«»|/<>'U:^'8 2. ^#:#ajJf 

>':7°8 3, «^t():^°>-7°8 4. 0 5 ^ft^-^/l^^"" 9 5 S. 
tJ«^ 6 9 7»«^!fc;iSifeV^::.!:Ji;l:^1.}±. 

l^i!iJi^ffii:l^^tT'*>^„ 

[0 0 7 9] ±telBia±§«S« 1 1 (Oj^ffltCOV^TJ^JlT 

[11i(^^l~^4i§*114 1 a, 4 1b, 4 1c, 4 1 30 
d ^«KW(Cffl.^«-iETfc:^, ^i#*JDl4 la, 4 1b, 

4 1c, 4 1 d ©#^Jh^a5 4 5 d ^tf*^^ 3 1 0# 

Stasis 3 1 b(v:#^$li:-CBff^&g}c^*$-fr7^i;iSt^ 
OS 3 1 at?itlli?^3 iSrlfeP^i-Stirfct::, 

usifciHitetti 1 liwm-r?). m^^x. ^immm. 

4 1 a t^^m^tltzm^=km^^l^~- h2 6 <Z)±ffitf * 
m^mmLf-m. m'ik-'M(Di-y M l l afCi^tS* 
3 1 ^HIIgW 1 1 1 t-^ita^S-tir^o ^ bt. ^ 

^*cDJ#ifi4 7. »*iJii^j, «ijgff;^ih^J, j^®?:>(f^, 

SI*;«'~;^St/*Sr^±lLfc^. df— Kl 0 3;6^bC 40 
[00 80] S«fl5ffl^t-t(c: J: 9 C P Utt±Ei^ 1 

»jtll^ei l#S|5©tljf^S^jiSB^ffoT. CCD 
;^ 9 2 2 . -ftaT"!/- h 2 6 . fiS^^^g 112, mM 

'^m^6 4. f*fij*6 6, ;</;^T-f7'f if 9 3, 
^zKyyg 6&t/lt*a»-fe>f-6 5 a (DmM^:tyiC 
-rSo l-St. BS.BJISfil 1 2;55^1i§«JI!14 1 a «rBS 

§^-t--5ii:t)(-, CCD;^;^ 7 2 2^s^11#«^Pb14 6 
artWgJIift*^-^ 1 0 4{c:?*LW1-<, *fc. ±EBl 50 



-5 

cfr- 



^ 6 5p^l,zmMM(DmM4 7 ^^m^t^o $6>{C, 
^T^^-fif" 9 3;«^6)A;t)$^x5l5Sc5>53-ffT=-?{c 
^^TpS$nfc:^;^^:5(/;^ffi^#>-y 9 6 {ci ?) J# 
US lrt{c#^^$-a:5„ ^-i5'l0 4{c5| 

[0 0 8 1] S 2(C*5V^T»©^«Srft5 

lammmi'ss 2(D^i^^wxLfcikmxmm:^4 y 

5^5 3^JfiE1-5:ii:}cj;oT. CPUtt^l, ^7R 
O^H 8 mill^VU:/ 5 4, 113, 11 6(c:§]#{t-^^(±} 

;^L. «#t|&iaW5 2. fm*#fel&Eff7 2. mirtf* 
^iaiflt 1 1 4&0fS 1 lg{*#^ip&iai= 3 2a Iriiii^Hi: 

fcfi. M^^i^/K^^y 7 4 ^iiij §i^Tfflta«s-^?« 
» 1 0 1 {±±|B^ 1 UM^WitmWiz s 3 ~ s 8 (Diam. 

[00 8 2] S 9 ^wt3V^Tl§*^^^^#€r^T 5 
■f , C PUI4^ 1 ORX)^^ 1 1 'mi^<^V-f 12 1, 12 

5 \mmm^^^ts l. ^ i atf*#aiifiw 3 3a. mi 
mw-WrWiU^i 2 2Rxj-mww\mms i ^aa^-frfc 

^i«#t(i5KV7'l 2 6^,^iEltI$^^rTSlig*S 

^4 6 art(??^itft4 7^M?S:5?>-^ 1 e-^-tg^tB^-fr 

fi^^^hm.^:^'r~-y2Z^mMi^^o -tL-T, ^IJt 

«^fti4 6 a^nm.'^mA imm^fitzt^^xmi 

^;!K5F^/t^(cMi-o ^(c. cputt^i. m7m:^^s 
aiii/vwT's 4, 113, 11 Q\zmm\t^-i\^tiL. 
w, 2 itifitft^iEt 6 7b. m^^^mm 72. ^ 1 ISI*: 

:9-Eiat= 1 1 4Rx:^m 1 lig^*:#ti^iBW 3 2a 

tzm. mmwi^7f^v^7 A^mm^^xmumm^iy;^ 

6 5 (DAPjaJfJft 4 7^Ml 46a 

:fetc-5)-e^i. B7S.?j<^8a;K/</i^7'5 4, ii 

3,11 6^mm^^?>o 

[0 0 8 3] m^. ^mmimmwmtmmics i o~ 

SI somm^noo ::<DS 1 sfcdoV^T. cpu{±bm 

msi 4{c:*JV^TRAM}cEig$tifc^^iW»|S;65x 

-^'^r-fyn 0 2ictaig$^fc^^je (PS#ft) *yi 
•e$>5#-^tcf±. S 1 6S.t)«S 1 8 ~ S 2 0 ©tos^ff 
9o ''cC*^. COS 2 0{c:fc(t5itiifi3X^^f^fiBirtB||2 

[0084] CPUfiS17 (CiBV^T. S^f S«fS#tt 
1 ~^ 4 Jt^M 4 1 a , 4 1b, 4 1c, 4 1 

u{±. »-tit*iti^;a5Brii-r^fc5 i ~^ 3 jg* 

m4 1a, 4 1b, 4 1 ct?iS§|;a^fTt>tl-rV'>5) 
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1 mmj^m t piii- s 2 2 oinm^n^fcmi^ si9<d 

[0 0 8 5] S 2 1 icm^Xmi^mm^if^n 0 i^tr 

m 1 mMmU^ 3 3a. ^1 ?K#:#IiliaW 122RU 
ISf*:#ttiSatf 8 1 ^ita^-itfc^. ^Ut«^P«l4 6 a 

PUfiUls ^2. ^ 7 S.t>*^ 8 VV-y 5 4 , 7 

0, 113, 11 6ic^mm^^m:hL. mmmm'^Q 
9 a . mi^mmm'^ 7 1 . mim'^^'s 72. m 1 i^ft: 

5>iaia W 1 1 4 SlT^H 1 ?^#:^^iflt= 3 2a «r]gii § -ti: 

fiifti^^' y ^ 6 2 ^^(Dms&mmM^^ 1 ii*^r^ 4 6a 
f*=it'«i&§-ttfc^, mis ^2. ^ 7 st>'m 8 20 

7'5 4, 7 0, 1 1 3, llG^mm^'^^o 
[0 0 8 61 ^iC^ CPUIitCCDtl^'7 2 2A^hAt] 

ih^^-'^Mi^T'-^i^m-^^^x. a,7k^±7^/^'i^4 3 

irt£t>h. cpu(i*-f. Ml. ^2. m7Rxfm8m 

54, 70, 113, 116 icm^is-^^Bit] 

f(iiii?ih«i= 6 9b. mf^mmmM? 1. mi^m 

^iaw 7 2.^1 ?sf*5>iaiaw 1 1 4 s:tj«^ 1 mim^^ 

iaW 3 2 a ^aia ^-frSo $ e>{C. C P U{i?^#:#fel&JK 30 

>-f 7 4 ^mm^ "^xmmw^m^y 1!^ e 3i^(Dfii8if? 
itm^mi mm^m 4 a a ^ tt*^ $ -it 5 » Fir sb#^ ^ 
a^-^fd^. cpuji^i. M 7 s.a«0 8 mil/ vi^:/ 5 

4, 113, 1 1 6(C^#it^SrW;^L. ^2±Sift#t^ 

iat= 6 7 b . ?M*#t|&iaw 7 2.^1 mi^mmi'w 1 1 

4 RX/m 1 ?S*«l&iai= 3 2a ^jgii $-B:fc:^. mi¥Wi 

|&^°V7°7 4 ^,SIi!l$-ifCiD?aitii^>'i!' 6 5rt(7)itti 
4 7 1 tg*^!^ 4 6 a {Cji 9 j2.A/-eiBaa®«Sr 

[0 0 8 7] ^fC, CPUJS^l 0S.tK^l lfl;i!^^/l^ 40 
■fl2 1, 12 5 (C9]#m-^^tti;^) H 1 i?#:#ffiia 

3 3 a . mi mimmmw 1 2 2 st>'^ 3 ?K#:#i!iia 
Wi 2 4^isa$-ar5o ^v^T. cpu^iiiiais^iii 

xKyT"! 2 6^Pil$-&-Cl|lJS§I^PBl4 6 a[^<0« 

ilSrS^rfflMf^^^-^ 1 3 lrtt'efc|&$-ii:f£;6SP>s M 

m^>-fl26 OlEife^Mflt Lfc t Z ^X\ C P Utt: 
1 1 aif)/<;w:/ 1 2 5*Pfl^§-ii-5o 
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3 1^:90° UlteS-t-fcl^. II!iiSSg|5*4>'il4::E!Ktt 

111 ^rMmm^^xim^7—i^2 3±{cagi- 

3 KOmmH^M:^ 7^-1^2 3±(c:it»SiX. C(7)||2 
4 6b (^t?iaJ3a^Jt«-f-5 w t ;iS-et ^m^ic 

[00 8 9] ^{c, C P U(±^ 1 ORUm 1 1 l;Kl/VU 

7' 1 2 1 , 12 5 {i^#m-^srffl;'3 L. n 2 mi^wmm 

w 3 3 b , mi immmm's 1 2 2 Rt^'m 3 ?«f*s»iia 

Wl 2 4Srigii^itfcm. m2mm^9h^-^^^i27^ 

mwi^^xumr^s^^--!^ 1 3 irt<^«®^?t*^2 

4 6 b ic#fc|&i- 5 „ ^ 5 {C. Sffte^ 2 IfflaS^ 
I&tH^T"! 2 7(7)iEiii;iSffJkLfci:C:5-e. ^llflliil 

r<;v^l 2 5^r^^§-1i:fc^. C PU(±^O0 2 it*^ 
WiA 6 brt»^*^fe#14»(-MLTS 3©^affii-Mo 

[0 0 9 0] ■€:LT. r CiBflSt&«igtt 1 1 ic J; 19 
§ttTV^5^*|fe#t4lBSa{is ^2i#*SP^4 6 b^^b 
^3iS«SF(g4 6 c^&Xm4m^^M4 6 d'^irlli^fe 
a^-ttg*^n5„ m4l#«Sf«l4 6 drttC*3ft 

5««B#(C, ia8(DS 1 7{C*3V^-Cli^-t*«S^#;i>^tg 

-C''S:V^i:4^J»fL;fc*^^cii. ±EM 1 ^ilfeJi^ffii:I^SIfc 
C PUttS 2 2CD^a^lf 5„ 

[0 0 9 1] Jfc4b\ ^tt?>#l»f-^i#«S^^(-*5v^-clia)!a 



[0 0 8 8] iSfctC, CPUftHHslft 1 1 K-HIte'te-i-^ 

tHi^'jb, m^\^f£^^^W}&M%^'¥'tAcm^mi 11^ 50 



tt-B.iBM?®^':/^?' 1 3 irt-eitw^^, la^iAi 1 
1 1 ^m^s-erfc^tcsf L•v^Js«J^Lrt 

fctt. ±.mtmmic. mm^>ii^^fix^^^^y"!^ t. 

mm^m-f tbivtc^^>^y^^mm^'^xmw^<Dmm^nt> 
[0 0 9 2] m^x. z(Dm2mmmm(DmM^mmw: 

/i5-ctS9x:. mmm'&w:i i(D±mit^m^^^. 

< (Dmixm^m^^n-ox±t(Dmm^mmir^mic 
it. mmmi^ 3 1 <Dm§c^m^i-&mnf£ < 3 

AD-r?)::i:(-J;oT. Xx- v'-^2 1^CCD*;>< 7 2 

[0 0 9 3] ±ta#^^f^ii{±. <ffccoj:5(-^i: 

mWMSi^m&(Di^t> <0 MM'iy A!^J^4'3, nzMM 
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i& o»J-^ fe^lHlia tti i- 5 

[0 0 941- S 1 6 ^CioV^Tll»i#if!l^'S*»^f^-# 

^ J: 0 iicmf^-t ^ z t . z<Dj:oizmi^Ltzm^. mm 
[0 0 9 5] • mmm^s iimm^^^rci!b<Dyu 

(0 0 9 61 • lfflfiaJ#«gEl :*/l-v'!?A-l'^ 

/t*^, UBiasijliixawiiff ^ J: 19 -Jg{Jiii§-&6 i 

[0 0 9 7] • w^^'^w^Kwrnw^n^m^ tTtci, ^ 

SrWjt-C»SrM;4^147^'/i'A4 3±{c^*$-fr5r 

[0 0 9 8] • M 2^jiJ]^ffi{C*^V^T. S 1 7 fC*3ft 

v^-CCPU*5Wllf•t-5J;9^c«^gi-5r<bo 

[0 0 9 9]- m2 mMBmomm^^ s i srf^ijx. 
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[0100]- ^2 ^Ji?F^ffiCD^7°u- h 4 2 Srl-m^ 
i#*$lt3 lco4ocorti«Jil}c:. WLM±y -< ;\^J>^4 

3&a«^l~Sl4ltlilS4 4 a, 44b, 44c, 44 

[0 1 oil • ^2mmrM\z.^^^x. m^^^~p 

2 SSti^fUM^a 2 5 **-K&1-S ^ i„ $ P>}C. f*fa7° 
h 2 6^j#||M4 1 a, 41b, 41c, 41d© 

M« (f?3J;t«'3 7°C) «;</;^^«&1-5J;5(c»jig-f-s 

1 1 (Dmi&^mmt-t^ z. t t^x^ 5 5 X.. mw. 
[0 10 2] • ^2wmmk^ii\'^x. mm^i^u^ 

•l^'L^fcillIlstt 1 1 lS:±T*lP){c|E!ll)$iir5'f-t^^9t, 

*¥^^ffi*f*4#L/J:^^|ElSittl 1 1 Sr±TiI$^±S j: 
Sdto ^v^{±, mteltti 1 1 ^[illiJL7^^V^ 
J: 5 i: i: -fefc, fg#4;^7"— 2 3 Sr±T*i$ 

«W^3 1 (elate $1t§-i:;0S-x?t5o 

[0103] • ^mm x^xmm^mm 

gi i^^(Dm{mm,7'-^i:m%ir^z.tt^x^^i: 

1 0 1 mm-t^ z t t>x^ 5 j; 5 \mfi&-r^<D 
[0 10 4] • fBimmj^m<Dmmmmmmi i^. 

^li#ll-=^^y M 2 aXfi||2i§*:3.ny M 2 b 

t. iiJ^ISSl 0 lco^{e:j;oT«j^ic1-S^i„ ^i/^ 

i2t. mmmwilo i<Dmcx^xm^i-?>zko z 

it1r?>zti)>x^?)o m{tA^^mt\.X(DC 

LX(D^=^'$' 1 0 4iicmi¥(DMn^t^^i'^lii:fd 
ia^t LX(Dm'Sa^7r:^^^i)Zti)'^X^^z.tt^^, 
i^mmi^^n^^^ ^yi/imM\cimir:bZti!)iX^ 

■So 

[01051- Ml MM^mcommm^Bw ii<Dm 
2m^=^=^y h 1 2 b , mmn^i^ir e 2 . fiiiiff±^j 

0 (-«fij4-r5 to S 6 tc, ,«#t|^^- s/ h 1 4 ^ 
5 ^i:;i^i?^So 

[0 10 6] • S 6 iCdav^-C. RAMiCllBlt^ttfc^ 

50 *IBfla^iS<^^tiil^l:{cS■^v^-c. ^*lBM^(Diii)n 
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[0 10 71 • RAM(C|att$ixfcitWi*»(?>l+» 

So 

[0 10 8] • S14(C*dV^T. RAM{c:fB1t^nfc 
[0 10 9] • CCD::^;^ 7 2 2{c;^^^ygg*^ 

1 0M^^*i-S*^*iiSr*«)5 - 1 *^X^ 5o 
[Olio] Mt3a#*iiii^(?>S*iiij^*'f^il 



w\mf 



Jte{-^**ft'^*ftM t . Stitex- ^ 7 r -r /n 0 2 40 

[0111] • (SuE«^«W<73*l7m^^b 
fcnt5S*M«iitof[Wiii*}-»'^v>T. CPUic^ 
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[0 112] • nm.wm {w^^mn<Dmimt^h 

Z-tt^XHo 

[0 113] • S«l2^S»S«ai-S-^~VNT. HUES 



So 

[0114] • ^mmi^M<Dmi&^^^u 1 1 v n 
^ 4 6 b F^. xitm 2 mMiBm<Dm 4 Jt«^w 4 e d ^ 

«L-C»«i-5J:9{c^-^-Kl 0 s^i^fjCPUfc 

[0 115] tj:^. msii^n^Mzmm^nmirmiat 
s-f. HI 2 (a) iC7jk-r^o\c. mi%mnm<D^2 

1#*IL4 1 bXtt^2»Sf^ffi<»ll4J#«JlIL4 1 dd^fj 
||2liBgiK4 4 bX«ll4lt8il*4 4 dSr^*L. 

- h 4 2 . STktt :7 ^ /IxA 4 3 S.t)«i§*ia^ 1 4 0 ^Bl 

Wi-o W'^x. ii*^»ieitgi5 1 4 1 tES:ilg*^«S*« 

1 4 2 t/5^P)^<C5m»fflLffl?&Al 4 SSrfflVN-C. W 

|Sit*Ml 4 0^7°i/-h4 2^5:t)^S7k^4:7-1'/^-i^4 

SiO^^r^-Bi-r-So -r/£*5^>, ^-f miaffiWfSB 1 4 1 ^je 

Lfc;|^^-C^"*1S 14 2 <lrit«a.ll 14 0 (D±MK^ 
♦ ^■tirfc^. 012 (b) tc^^tiS J; pS-aTKtt^-f 

/Wi».4 3 0SSgP%^g*^l 4 2 0±ffi{Ctff 13511-0 

1 4 1 ^^WLxmmR 142, ifmiin 1 

4 0 S.t^^*tt:7 ^' A 4 3 ^if -feitfs 7° h 4 2 
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ticx-ox. ^mu 1 4 2 ±}CS-* Ltcm^M^ 1 4 0 
[0 116] mfia*Sfefl^^J:i9teS-C'§5)tS1t 

( 1 ) mmi^^&mm ^mi-^mmmip l /^^^ & mmm 

■So 

[0117] ( 2 ) Buteii«^l§^M^:ftSM#t 

5 (Dimw^i:m^fcmMm 4 p>ft*Ji e © v ^-f 

^^7fc*0]^J#«t*^^te:|^*-C't 5 r i: ;5^&lt«feSm 20 
[0118] (3) ^hliC^ ^ v->-<y^'fHicMm 
4;6^bW*3S6S.O^~mIta (2) wv^■f^^;54c:te«cDiB3S 

[0 119] 

[0 12 0] f**Jl2(C|St;(7D|SBJCO|ffl)jgi:g*::^ifefCj: 

[0121] f|3f?«3{cE«©|8W©if0)iait«;^fe{cj; 

[0122] mM^5\ctm<Dmn<D'mm^m^m^^ 



#fji 2001-275659 
28 

[0 12 3] f**ii7iC|eftro|§BJ^co|a«f^(CJ;tv 

tt\ iffijia«*{-jiufc*#*it»Loo, mmk^^-m 

imi] ^1 MmBm<Dmfikmmm^^^tm^mo 
[H 2 ] ^1 mMBm(Dm 1 2 i#*:i- 2/ h ^ 

[12 3 ] mi mmmm(Dm i Jt*^- y k sr/T^-t-ftijw 

[04] (a) {■tmiMmmo^im^m.^^-tu 

UMs (b) (il^C<^ y y^i:7r:i-mWo 

[as] ^1 mtmmnm 2 ^m^.i^i-i^mBo 
[06] ^1 ^jiff^^©sij^^gg<Da;M6^iij^^^-r 

[0 7] ^1 S:tK^ 2 Umm(DUW^W<D^m%:fr^ 
irya—i^^— ho 

[0 8] 0 7iZ)^Siflf^(DgEt ^/T^-f :7D-1^i'- 
[0 9] m2 mmmm(Dmmmm^9:t:^-rm^m. 

[010] ( a ) fiM 2 5/ h 

■tmUm. (b) {±010 (a) (©lOb-lObUd^ 

[0 1 1 1 S 2 *ffiJi^^o$iJ|^aSa»«»,^i^ti)?!<;Sr/T^ 

-r y o y 0„ 

[012] ( a ) tt^ifeJl^^lfiil^t-Oaf^gltti t^ft^ 

^-rmm. (b) ttigi d < iEiir3D0o 
[if-#oiftfl^] 

1 l-"«it*$lg. 1 3 -if ±fif»t^^Rt5««ilgi 

LTOCCD;!?^ 7. 2 5 ■■■^t}^^^mi^i- 
^mWsmW:. 3 1-Jt*^li, 4 1 a~4 1 d-tt^JE 

i LT(7)^l~^4tS«ll, 4 3---J:§*#^(DEffi*tS 

f&i-^immmt'i^ys i o l•••^lJ^^¥ai Lx<Dmm 
mm. io4-mti^mimj^i-?>'^=^^. los-^j 
m^^^m^-r^m^^mmm. 1 1 1 -mti^^Rxj^ 

f4B'^M^S*«fiSc-r5lH]te$llj. 126, 127, 12 

^mf^-r s mums ^y^. 
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